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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the occurrence 
of a light leak due to direct incident light from a 
substrate reverse side, or the ingress of reflected light 
into a transistor element forming zone by forming a 
shading layer between a transparent support substrate 
and a semiconductor thin film layer formed thereon. 
SOLUTION: A silicon-on insulatoKSOI) substrate is 
formed to have a shading layer 4 for a transistor element 
on a transparent support substrate 1, and to have a 
monocrystal silicon layer 2 formed thereon via an 
insulation layer 5 and an oxide film 3 stacked on top of 
each other. The shading layer 4 is patterned so as to 
cover a MOSFET channel zone to form a fabricated 
device, and does not exist at other than the MOSFET 
channel zone. Thus, the substrate so formed is used for 
transmission type liquid crystal display device or the like 

requiring the transmission of light through a substrate.. . . . - 5 : . 

Also, metal having a high fusion point or the silicon — _ . 

compound thereof is applied as the material of the - - ; - : v : -. r> . L 

shading layer 4, thereby providing a characteristic stable enough for a thermal process 
indispensable to the manufacture of MOSFET, such as impurity dispersion in a monocrystal 
silicon layer. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. 
So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim l] The SOI substrate characterized by 
having a transparent support substrate, the 
protection-from-light layer formed in one front 
face of said support substrate, the insulator layer 
prepared on said protection-from-light layer, and 
the single -crystal- silicon layer formed on* said 
insulator layer. 

[Claim 2] The SOI substrate according to claim 1 
characterized by having carried out patterning 
and having arranged the protection-from-light 
layer formed on the support substrate so that it 
may cover the transistor component formation 
field formed of the single-crystal-silicon layer 
prepared through the insulator layer on said 
protectionfrom-light layer. 

[Claim 3] The SOI substrate according to claim 1 
or 2 characterized by the protection-from-light 
layer formed on the support substrate consisting 
of a refractory metal or its silicon compound. 
[Claim 4] The process which forms a 
protection from-light layer in one front face of a 
transparent support substrate, and the process 
which carries out patterning in order to cover the 
transistor component field formed of the 
singlecrystaisilicon layer in which said 
protection from -light layer was prepared through 
the insulator layer on this, The manufacture 
approach of the SOI substrate characterized by 
including said protection-from-light layer by 
which patterning was carried out, the process 
which forms an insulator layer on said support 
substrate, the process which carries out flattening 
of said insulator layer front face, and the process 
which sticks a single-crystal-silicon layer on this 
insulator layer front face by which flattening was 
carried out. 

[Claim 5] It is the semiconductor device 
characterized by being arranged so that a 
protection from light layer may be formed in one 
front face of a transparent support substrate and 
said protection-from-light layer may cover the 
transistor component field formed through the 
insulator layer prepared on this. 
[Claim 6] The liquid crystal panel characterized 
by enclosing liquid crystal in the gap of the 
above-mentioned SOI substrate and the 
above-mentioned transparence substrate while 



said SOI substrate according to claim 1 to 3 and 
the transparence substrate by the side of the 
incidence which has a counterelectrode set 
suitable spacing and are arranged. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to 
the liquid crystal panel and electronic equipment 
which used the SOI substrate for the SOI 
substrate which used the SOI (Silicon on 
Insulator) substrate, especially the transparence 
support substrate, its manufacture approach, and 
a list. 
[0002] 

[Description of the Prior Art] The SOI technique 
which forms a silicon thin film on an insulating 
base, and forms a ' semiconductor device in the 
silicon thin film is widely studied from having 
advantages, such as improvement in the speed of a 
component, and low-power-izing, high integration. 
[0003] As one of the SOI technique of this, there is 
a production technique of the SOI substrate by the 
lamination of a single crystal silicon substrate. 
Strengthening of lamination reinforcement is 
made by heat treatment, and, subsequently to a 
support substrate top, this technique generally 
called a lamination method forms the 
single crystal- silicon layer of a thin film by the 
grinding of a single crystal silicon substrate, 
polish, or etching, after sticking a single crystal 
silicon substrate and a support substrate using 
the hydrogen bond force. By this technique, in 
order to thin-film-ize the silicon substrate of a 
direct single crystal, it excels in the crystallinity of 
a silicon thin film, and the device of high 
performance can be created. ~ 
[0004] Moreover, a "hydrogen ioir is injected intd : a 
single crystal silicon substrate as a thing adapting 
this lamination method. The technique (US 
Patent5374564) of separating a thin film silicon 
layer from the hydrogen impregnation field of a 
single crystal silicon substrate by heat treatment, 
after sticking this with a support substrate, 
Epitaxial growth of the single-crystal-silicon layer 
is carried out on the silicon substrate which 
porosity ized the front face. After sticking this 
with a support substrate, a silicon substrate is 
removed, and the technique (JP, 4- 3464 18, A) of 
forming an epitaxial single crystal -silicon thin 
film on a support substrate etc. is known by 
etching a porosity silicon layer. Although the SOI 
substrate by such lamination method is used for 
production of various devices like the usual bulk 
semiconductor substrate, the point which can use 
various ingredients for a support substrate as a 
different description from the conventional bulk 
substrate can be mentioned. That is, not to 
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mention the usual silicon substrate, a transparent 
quartz or a glass substrate can be used as a 
support substrate. By forming a 
single-crystal-silicon thin film on a transparent 
substrate, it becomes possible to form a highly 
efficient transistor component in the device which 
needs light transmission nature, for example, the 
liquid crystal display device of a transparency 
mold etc., using the single crystal silicon excellent 
in crystallinity. 
[0005] 

[Problem(s) to be Solved by the Invention] Thus, 
in a transparence support substrate and the SOI 
substrate which stuck the single -crystal- silicon 
thin film, a single crystal -silicon layer is used as 
the channel of transistor, components, such as 
MOSFET (Metal Oxide Semiconductor Field 
Effect Transistor), the source, and a drain field. 
When light is irradiated from a substrate rear face 
at this time as a substrate is transparent, the 
leakage current by optical exposure occurs to the 
channel field of this MOSFET, and the property of 
a device deteriorates. (The field in which the 
single-crystal-silicon layer was formed in addition 
here is used as the front face of a substrate, and 
the opposite side is used as the rear face.) It 
explains concretely, using drawing about this 
point. Drawing 2 is the sectional view of the 
lamination SOI substrate using the transparence 
substrate currently manufactured conventionally 
In this SOI substrate, the single -crystal -silicon 
layer 2 has the support substrate 1 and stuck 
structure through the oxide-film layer 3. Since the 
oxide-film layer 3 described here has the property 
which generally penetrates light, in the 
conventional ■ SOI • -substrate which used 
transparent materials, such as a quartz and glass, 
for the support substrate, the layer which has 
protection-from-light nature will be entirely 
prepared in the lower layer of the 
single-crystal-silicon layer 2. 

[0006] Drawing 3 is the sectional view of MOSFET 
produced using the conventional SOI substrate 
shown by drawing 2 . The oxide -film layer 3 is on 
the support substrate 1, there are source field 2b 
of MOSFET which carried out patterning of the 
single-crystal-silicon layer, and formed it further, 
channel field 2a, and drain field 2c, and this 
single-crystal-silicon field is covered by 2d of gate 
dielectric film which carried out scaling of this and 
formed it. The gate electrode 6 is on 2d of gate 
dielectric film, and the single -crystal- silicon field 
and the gate electrode 6 of MOSFET are covered 
with the 1st interlayer film 7. Furthermore, the 
source line 9 and the drain wire 8 have connected 
with source field 2b and drain field 2c through 
opening of the 1st interlayer film 7, respectively. 
Besides the 2nd interlayer film 10 is formed 



further, and the up protection-from-light layer 11 
is formed on the 2nd interlayer film 10. The up 
protection-from-light layer 11 is formed with 
metal thin films, such as opaque insulating 
ingredients, such as black polyimide resin, or 
aluminum, etc. When optical 12a carries out direct 
incidence from a substrate front-face side, optical 
leak according channel field 2a of MOSFET 
prepared on the substrate to optical 12a can be 
suppressed by the up protection-from-light layer 
11. However, optical leak cannot be prevented 
when the light shown by 12c from a substrate rear 
face goes into channel field 2a of MOSFET directly. 
Moreover, when there is light like 12b reflected by 
background interface la of a substrate, even if it 
carries out incidence from a substrate front face, 
the part will reach channel field 2a of MOSFET, 
and will cause optical leak. 

[0007] That is, conventionally which was shown in 
drawing 2 , with the SOI substrate of structure, 
since the protection-from-light layer was not 
prepared between the support substrate 1 and the 
single-crystal-silicon layer 2, when this SOI 
substrate was used and MOSFET by the 
single-crystal-silicon thin film was formed, 
MOSFET channel field 2a was able to be 
interrupted neither from direct incident light 12c 
from a substrate rear face, nor reflected light 12b 
on the rear face of a substrate. For this reason, in 
MOSFET produced with the SOI substrate of 
structure conventionally [ said ], optical leak 
occurred and there was a fundamental trouble 
that the property of a component deteriorated. 
Moreover, it was difficult to use a transparent SOI 
substrate to the device using light by this, and 
there was a problem that versatility was low. - 
[0008] The purpose of this invention is to offer 
[ -the SOI substrate which can -produce the 
semiconductor device which the problem of optical 
leak does not produce even if it uses a transparent 
support substrate, and ] the manufacture 
approach. Moreover, another purpose of this 
invention is to offer the highly efficient 
semiconductor device using a SOI substrate 
without the optical leak which used the 
transparence substrate. 
[0009] 

[Means for Solving the Problem] The SOI 
substrate of this invention prepares the 
protection-from-light layer of the embedding mold 
for preventing optical leak between a transparent 
support substrate and the single- crystal -silicon 
layer formed on it in order to attain the 
above-mentioned purpose. This 

protection-from-light layer is formed on one front 
face of a support substrate, and a 
single-crystal-silicon layer is formed on the 
insulating layer deposited on this 
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protection-from-light layer. Patterning of the 
protection from light layer is carried out so that 
the channel field of MOSFET which constitutes 
the device which it is going to produce may be 
covered, and a protection-from-light layer does not 
exist in any parts other than the channel field of 
Above MOSFET. For this reason, it is possible to 
use for an application with the need that 
substrates, such as a transparency mold liquid 
crystal display device, penetrate light, for example. 
Moreover, the SOI substrate which has a 
sufficiently stable property to a thermal process 
indispensable to MOSFET manufacture of the 
impurity diffusion to a single crystal- silicon layer 
etc. is producible by using refractory metals or 
those silicon compounds (silicide) as an ingredient 
of this protection-from-light layer. 
[0010] 

[Embodiment of the Invention] Hereafter, the 
suitable example of this invention is explained 
based on a drawing. 

[0011] (Example l) Drawing 1 is the sectional view 
showing the 1st -example of the SOI substrate 
which applied this invention. Moreover, drawing 4 
and drawing 5 are drawings showing the creation 
approach of the SOI substrate in the 1st example 
of this invention. As shown in drawing 1 , the 
protection-from light layer 4 of a transistor 
component is formed on the support substrate 1 
with the transparent SOI substrate by this 
invention, and the single crystal silicon layer 2 is 
formed through the insulating layer 5 and the 
oxide film layer 3. which were deposited on these. 
The manufacture process of this SOI substrate is 
explained using drawing 4 . The 
protection-from-light layer -4 is first formed in the 
"transparent support substrate 1 over the whole 
surface like drawing : 4 (a). : In this example/ the 
quartz with a thickness of 1.1mm was used as a 
support substrate. The protection-from-light layer 
4 is obtained by depositing molybdenum on the 
thickness of about lOOlOOOnm by the spatter. 
Molybdenum was deposited on the thickness of 
400nm in this example. In addition, the ingredient 
of this protection-from light layer 4 is not limited 
to this example, and it is satisfactory no matter 
what ingredient it may use to the thermal process 
maximum temperature of the device to produce, if 
it is a stable ingredient. For example, it is used for 
others as refractory metals and polycrystalline 
silicon, such as a tungsten and a tantalum, and an 
ingredient with still more desirable silicide, such 
as tungsten silicide and molybdenum silicide, and 
the forming method can also use a CVD method 
besides a spatter, electron-beam -heating vacuum 
deposition, etc. Next; in order to leave and remove 
so that the channel field of MOSFET which forms 
on it the protection-from-light layer 4 formed like 



drawing 4 (b) may be covered, the photoresist 
pattern 13 is formed. Next, the 
protection-from-light layer 4 is etched by using as 
a mask the photoresist pattern 13 formed like 
drawing 4 (c), and protection-from light layers 
other than a transistor formation field are 
removed in dry etching. The photoresist pattern 
13 exfoliates after etching. Next, in order to secure 
the insulation between the protection-from-light 
layer 4 and the single-crystal-silicon layer formed 
on it like drawing 4 (d), an insulating layer 5 is 
deposited. This insulating layer used silicon oxide. 
This silicon oxide can be formed by the spatter or 
the plasmaCVD method which used TEOS 
(tetraethyl orthochromatic silicate). Even if an 
insulating layer 5 carries out flattening of the 
covering level difference of the 
protection-from-light layer 4 by polish, it is taken 
as the thickness which can secure sufficient 
insulation with the single-crystal-silicon layer 2 
on the protection-from-light layer 4. Specifically, 
an insulating layer 5 is good to deposit many 
about 500-lOOOnm to the thickness of the 
protection -from -fight layer 4. lOOOnm of silicon 
oxide was made to deposit by the plasma CVD of 
TEOS to 400nm of thickness of the 
protection-from-light layer 4 in this example. In 
this way, since the substrate front face has 
irregularity according to the existence of the 
protection from light layer 4, when a single 
crystal silicon substrate and lamination were 
performed as it is, a void (opening) is formed in a 
concavo-convex level difference part and the 
obtained support substrate with a 
protection-fromlight layer is stuck, the 
* ununiformity of bonding strength produces it. For 
this reason, the front face of the support substrate 
which formed" the protection from-light-layer 4 as 
shown in drawing 5 (e) is ground globally, and 
carries out flattening, as the technique of 
flattening by polish - CMP (chemical mechanical 
polishing) -■ law was used. In CMP, it is good to set 
up about 200-700nm of more amounts of polishes 
of . the insulating layer 5 on the 
protection-from-light layer 4 rather than the 
thickness of the protection-from light layer 4. 
Since the level difference of a protection-from-light 
layer pattern edge can be made small to 3nm or 
less by performing CMP processing on this 
condition, also in case it is single crystal silicon 
substrate lamination, uniform lamination 
reinforcement is obtained all over a substrate. 
Next, lamination of the support substrate which 
formed the protection-from-light layer as shown in 
drawing 5 (f), and the single crystal silicon 
substrate 20 is performed. The single crystal 
silicon substrate 20 used for lamination is 300 
micrometers in thickness, oxidizes the front face 
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about 0.05 0.8 micrometers beforehand, and forms 
the oxide film layer 3. This is for forming the 
interface of the singleerystalsilicon layer 2 
formed after lamination, and the oxide -film layer 
3 by thermal oxidation, and securing the good 
interface of an electrical property. The approach of 
sticking two substrates directly by heat treatment 
of 2 hours at 300 degrees C can be used for a 
lamination process. In order to raise lamination 
reinforcement further, it is necessary to raise heat 
treatment temperature further and to make it 
about 450 degrees C, and since there is a big 
difference in the coefficient of thermal expansion 
of a quartz substrate and a single crystal silicon 
substrate, if it heats as it is, defects, such as a 
crack, will occur in a single -crystal- silicon layer, 
and substrate quality will deteriorate. In order to 
control generating of defects, such as such a crack, 
after making thin the single crystal silicon 
substrate which performed heat treatment for 
lamination at 300 degrees C once to about 100- 150 
micrometers by wet etching or CMP, it is desirable 
to perform further hot heat treatment. It etched so 
that the thickness of a single crystal silicon 
substrate might be set to 150 micrometers using a 
80-degree C KOH water solution in this example. 
Then, the stuck substrate is again heat-treated at 
450 degrees C, and lamination reinforcement is 
raised. As furthermore shown in drawing 5 (g), 
this lamination substrate was ground and 
thickness of the single-crystal-silicon layer 2 was 
set to 3 5 micrometers. 

[0012] thus, the thin- film -ized lamination 
substrate - the last - PACE (PlasmaAssisted 
Chemical Etching) - the thickness of the silicon 
layer- 2 -is etched-and -finished to - about 0r05-0.8 
micrometers . by law. * As for the 
single-crystal-silicon layer 2, less- than 10% of 
thing was obtained by this PACE processing by 
lOOnm of thickness, as for the homogeneity of 
opposite Perilla frutescens (L.) Britton var. crispa 
(Thunb.) Decne. The SOI substrate which has a 
protection-from-light layer according to the above 
process was producible. 

[0013] (Example 2) Drawing 6 and 7 are drawings 
showing the 2nd example of this invention. The 
part which drawing 4 and the same sign as 5 
attach shows the layer formed at the same process, 
or a member. In this example, the process which 
carries out flattening of the support substrate 
front face with a protection-from-light layer which 
is shown by drawing 5 (e), and by which 
patterning was carried out is completely the same 
as the 1st above-mentioned example. Drawing 6 
(a) is a single crystal silicon substrate used for 
lamination. This single crystal silicon substrate 20 
is 600 micrometers in thickness, oxidizes that 
front face about 0.05 0. 8 micrometers beforehand, 



and forms the oxide -film layer 3. Next, as shown 
in drawing 6 R> 6 (b), a hydrogen ion 14 is injected 
into the single crystal silicon substrate 20. For 
example, in this example, the hydrogen ion (H+) 
was poured in in acceleration' voltage lOOkeV and 
dose 10El6cm-2. The high concentration layer 15 
of a hydrogen ion is formed into the single crystal 
silicon substrate 20 of this processing. Next, the 
single crystal silicon substrate 20 which carried 
out the ion implantation as shown in drawing 6 (c) 
is stuck on the support substrate 1 in which the 
protection-from-light layer 4 and the insulating 
layer 5 were formed. The approach of sticking two 
substrates directly by heat treatment of 2 hours at 
300 degrees C can be used for a lamination process. 
Heat treatment for exfoliating the single crystal 
silicon substrate 20 from a support substrate is 
performed leaving the oxide film 3 (this embeds at 
the time of SOI substrate completion, and serves 
as an oxide film) and the single crystal- silicon 
layer 2 by the side of the lamination side of the 
single crystal silicon substrate 20 furthermore 
stuck in drawing 7 (d) on a support substrate. 
Since association of silicon is divided in the layer 
which is near the front face of a single crystal 
silicon substrate by the hydrogen ion introduced 
into the single crystal silicon substrate, the 
exfoliation phenomenon of this substrate is 
produced. In this example, two stuck substrates 
were heated to 600 degrees C with the 
programming rate of 20 degrees C/m. The stuck 
single crystal silicon substrate 20 dissociated with 
the support substrate, and about 200nm 
single-crystal- silicon layer 2 was formed in the 
support substrate front face on it with about 
400nm— silicons-oxide- 3 of -this Jieat --treatment.* 
Drawing 7 (e) is the. sectional view showing the 
SOP -substrate r after separation!^- Since r the 
irregularity of about several nm remains in the 
front face of a single crystal silicon layer, this SOI 
substrate front face needs to carry out flattening 
of this. For this reason, the touch polish which 
grinds a substrate front face in a minute amount 
(the amount of polishes of less than lOnm) using 
the CMP method in this example was used. The 
hydrogen annealing method which heat-treats in a 
hydrogen ambient atmosphere elsewhere as the 
technique of this flattening can also be used, the 
homogeneity of single -crystal- silicon thickness 
with the good SOI substrate produced by the 
above - having - in addition - and it has 
structure with the protection-from-light layer 
which suppresses optical leak to the device to 
produce. 

[0014] (Example 3) Drawing 8 and 9 are drawings 
showing the 3rd example in this invention. The 
part which the same sign as drawing 4 -6 attaches 
shows the layer formed at the same process, or a 



-4- 



JP10-293320A 



member. In this example, the process which 
carries out flattening of the support substrate 
front face with a protection-from light layer which 
is shown in drawing 5 (e), and by which patterning 
was carried out is completely the same as the 1st 
example of the above-mentioned. Drawing 8 (a) is 
a silicon substrate for forming the 
single-crystal-silicon layer for lamination. A 
silicon substrate 16 is 600 micrometers in 
thickness, and can use the front face as a porous 
layer 17 by anodizing in HF / ethanol liquid. The 
front face of a porous layer 17 is graduated by 
performing 1050-degree C heat treatment to the 
single crystal silicon substrate 16 which 
porosityized about 12 micrometers of front faces 
by this processing in a hydrogen ambient 
atmosphere. This reduces the defect density of the 
single-crystal-silicon layer formed on a silicon 
substrate 16 next, and raises that quality. Next, as 
shown in drawing 8 (b), the single -crystal -silicon 
layer 2 is formed in the silicon substrate 16 which 
graduated the front face of the porosity silicon 
layer 17 with epitaxial growth. Although the 
deposition thickness of the single crystal- silicon 
layer 2 by epitaxial growth set to 500nm in this 
example, this does not limit the applicability of 
this invention. The thickness of a 
single-crystal-silicon layer can be chosen as 
arbitration according to the device which it is 
going to produce. About 50-400nm oxidizes the 
front face of the single -crystal silicon layer 2 still 
like drawing 8 (c), and the oxide -film layer 3 is 
formed, and let this be the embedding oxide film of 
the SOI substrate after lamination. Next, as 
shown in drawing 9 R> 9 (d), the substrate in 
- which -the - single -crystal -silicon^ layer -2 and the >• 
" oxide -film .layer, 3 .were formed is stuck on the\ 
support substrate - 1 : with -which - r - the 
protection -from -light layer 4 and the insulating 
layer 5 were formed. The approach of sticking two 
substrates directly by heat treatment of 2 hours at 
300 degrees C can be used for a lamination process. 
Next, as shown in drawing 9 (e), it leaves the 
scaling film 3, the single-crystal-silicon layer 2, 
and the porosityized silicon layer 17 by the side of 
a lamination side, and grinding of the silicon 
substrate is carried out. Subsequently, as shown 
in drawing 9 (£), etching removes the porosity 
silicon layer 17, and the single-crystal-silicon 
layer 2 is obtained on a support substrate. Etching 
of this porosity silicon layer 17 can remove only 
porosity silicon completely, maintaining the 
thickness homogeneity of very good single crystal 
silicon, in order that it may show etch selectivity 
with the high porosity silicon layer 17 to the 
single-crystal-silicon layer 2, if the etching 
reagent of the presentation of HF/H 202 is used. 
Thus, since the irregularity of about several nm 



remains in the front face of the 
single-crystal-silicon layer 2, the SOI substrate 
from which the porosity silicon layer 17 was 
removed needs to carry out flattening of this. For 
this reason, the hydrogen annealing method which 
heat-treats in a hydrogen ambient atmosphere in 
this example was used. Moreover, the touch polish 
which grinds the front face of the 
single-crystal-silicon layer 2 of a SOI substrate in 
a minute amount (the amount of polishes of less 
than lOnm), using the CMP method as the 
technique of this flattening can also be used, the 
homogeneity of single-crystal-silicon thickness 
with the good SOI substrate produced by the 
above - having - in addition -- and it was a thing 
with structure with the protection from-light layer 
which suppresses optical leak to the device to 
produce. 

[0015] (Example 4) Drawing 10 is drawing having 
shown the flat- surface layout of a transparency 
mold liquid crystal panel as a suitable example of 
the device using the SOI substrate produced by 
this invention. In addition, in order that this 
drawing may make an understanding easy, the 
unnecessary part is omitted to explanation and 
drawn on it in model. 

[0016] As shown in drawing 10 , the display pixel 
field 27 is on the transparence substrate 1, and 
the pixel electrode 19 is arranged in the shape of a 
matrix. The drive circuit which processes a status 
signal is formed around the display pixel field 27. 
The gate line drive circuit 21 scans a gate signal 
line sequentially, and the data line drive circuit 22 
supplies the picture signal according to image 
data to a source signal line. Moreover, the input 
-circui&23-which incorporates-the image-data input . 
" from the.outside through the pad field 26, and the 
circuit of the timing control circuit 24-grade which 
controls these circuits are prepare, all of these 
circuits use as an active element or a switching 
element MOSFET form at the same process as 
MOSFET or a different process for pixel electrode 
switching, and they are constitute from load 
component combination ******, such as resistance 
and capacity, by this. 

[0017] It is a sectional view in the A A'line of the 
liquid crystal panel stated to drawing 11 by 
drawing 10 . The substrate 31 with which the 
liquid crystal panel formed the display pixel and 
the drive circuit as shown in drawing 8 , The 
transparence substrate 32 which has the 
counterelectrode 33 which consists of 
transparence electric conduction film (ITO) with 
which LC common potential is impressed sets 
fixed spacing, and is arranged. SH (Super 
Homeotropic) mold liquid crystal with which 
orientation of the liquid crystal molecule was 
carried out almost perpendicularly in the state of 
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well-known TN (Twisted Nematic) mold liquid 
crystal 34 or no electrical-potential-difference 
impressing is filled up with a sealant 35 in the 
circumference in the clearance by which the 
closure was carried out. As a liquid crystal panel 
30 It is constituted. In addition, the location in 
which a sealant is prepared so that the pad field 
26 may come to the outside of the 
above-mentioned sealant 35 is set up so that a 
signal can be inputted from the exterior. 
[0018] Drawing 12 is the expansion top view of the 
pixel part of the transparency mold liquid crystal 
panel using the SOI substrate produced by this 
invention. MOSFET is formed in each pixel as a 
transistor component which controls the charge 
writing to a pixel. The single -crystal -silicon layer 
2 used as a channel, the source, and a drain field 
is formed in each pixel, MOSFET is accomplished, 
and the end child in whom the end child of others 
[ child / the / end / line 161 gate ] again remains at 
the source line 9 is connected to the drain 
electrode 8 connected to the pixel electrode 19 of a 
display pixel. Moreover, in order to prevent 
protection from light of the channel field of 
MOSFET, and the optical leakage between display 
pixels, the up protection-from-light layer 11 is 
formed. The greatest description of this liquid 
crystal panel is a point used as the structure 
where the protection-from-light layer 4 altogether 
formed on the occasion of SOI substrate 
production is arranged under MOSFET for control 
of each display pixel and display signal processing, 
an input circuit, and the formation field of 
MOSFET which constitutes a timing control 
circuit in a list. 
- [0019] This is>explained^in^ detail ■ using ; drawing 
13 . Drawing ■ 13 -is drawing . showing " the 
cross 1 section structure in*- -B-B' of " MOSFET 
prepared in the display pixel field shown by 
drawing 12 . Between channel field 2a of MOSFET, 
and the transparent support substrate 1, the 
protection-from-light layer 4 is formed so that 
channel field 2a may be covered, and it has 
structure which can interrupt any incident light 
from a substrate rear-face side. For example, with 
the conventional SOI structure, the 
protection-from-light layer 4 of this invention 
demonstrates effective protection-from-light 
nature to direct incident light 12c from the 
substrate rear face which was not able to shade, 
reflected light 12b on the rear face of a substrate, 
etc. Although the MOSFET structure of the 
display pixel section was shown as an example of a 
protection-from light layer here, this structure is 
applied also like MOSFET which constitutes the 
drive circuit formed around display pixel area. 
[0020] The oxide-film layer 3 is on the support 
substrate 1 with which the protection- from light 



layer 4 and the insulating layer 5 were formed, 
there are source field 2b of MOSFET which 
carried out patterning of the single crystal sihcon 
layer, and formed it further, channel field 2a, and 
drain field 2c, and this single crystal silicon field 
is covered by 2d of gate dielectric film which 
carried out scaling of this and formed it. The gate 
electrode 6 is on gate dielectric film 5, and the 
single-crystal-silicon field and the gate electrode 6 
of MOSFET are covered with the 1st interlayer 
film 7. Furthermore, the source line 9 and the 
drain wire 8 have connected with source field 2b 
and drain field 2c through opening of the 1st 
interlayer film 7, respectively. Besides the 2nd 
interlayer film 10 is formed further, and the up 
protection-from-light layer 11 and the pixel 
electrode 19 are formed on the 2nd interlayer film 
10. In addition, it connects with the drain 
electrode 8 through opening of the 2nd interlayer 
film 10, and the up protection- from -light layer 11 
is formed with opaque insulating ingredients, 
such as black polyimide resin, and the pixel 
electrode 19 has structure which prevents pixel 
inter-electrode optical leakage. 
[0021] Although the transparency mold liquid 
crystal panel was made into the example and the 
above-mentioned example explained it, it is clear 
that it is applicable also to various semiconductor 
devices, such as an image input device which this 
does not limit the application of this invention and 
reads the display device and the optical 
information on the others using the display mode 
of a transparency mold. What is necessary is just 
to form the transistor component which drives 
said semiconductor device in that case like said 
5 -example - -on-- the--;, -protection-from-light flayer-- ; •• *£<■ ™ 

prepared in the SOI substrate. . 

[0022] In addition, -since the pattern "- of : a ^ 
protectionfrom-light layer is determined by 
arrangement of the transistor formed on it, as for 
the lamination process of a substrate, it is 
desirable to be contained as a part of 
semiconductor device production process made 
into the purpose. Thus, by connecting a substrate 
manufacture process and a device manufacture 
process, it becomes possible to build the total 
process using the highly efficient substrate which 
suited the needs by the side of a device, and 
high-performance-izing of a device and reduction 
of process cost can also be attained. 
[0023] 

[Effect of the Invention] Thus, since the SOI 
substrate by this invention prepared the 
protection from -fight layer between the 
transparent support substrate and the 
semi conductor thin film layer formed on it, the 
direct incident light from a substrate rear face and 
the light reflected with the substrate rear face can 
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trespass upon a transistor component formation 
field, and it can prevent generating of optical leak. 
For this reason, if the SOI substrate of this 
invention is used, it will become possible to 
produce a device also to the application using 
light. 

[Brief Description of the Drawings] 
rDrawing ll The sectional view of the SOI 
substrate in the 1st example of this invention. 
[Drawing 21 The sectional view of the SOI 
substrate using the lamination method currently 
manufactured conventionally. 

[Drawing 31 Cross- section structural drawing 
showing the protection from -light means of 
MOSFET produced using the SOI substrate by the 
conventional lamination method. 
[Drawing 4l Drawing showing the production 
process of the SOI substrate in the 1st example of 
this invention. 

[Drawing 5l Drawing showing the production 
process of the SOI substrate in the 1st example of 
this invention. 

[Drawing 6l Drawing showing the production 
process of the SOI substrate in the 2nd example of 
this invention. 

[Drawing 71 Drawing showing the production 
process of the SOI substrate in the 2nd example of 
this invention. 

[Drawing 8l Drawing showing the production 
process of the SOI substrate in the 3rd example of 
this invention. 

[Drawing 91 Drawing showing the production 
process of the SOI substrate in the 3rd example of 
this invention. 

\ Dra wing * I Ql <The - top - vie w of^ the -liquid -cry stal 
panel in the 4th example of this~invention. 
[Drawing Hfc The sectional view of : the liquid 
crystal panel in the 4th example of this invention. 
I Drawing 121 The flat- surface layout pattern of 
the display pixel section produced on the substrate 
of the liquid crystal panel in the 4th example of 
this invention. 

[Drawing 131 Cross-section structural drawing of 
MOSFET produced on the substrate of a hquid 
crystal panel in the 4th example in this invention. 
[Description of Notations] 

1 Transparence Support Substrate 

2 Single- Crystal-Silicon Thin Film 
2a MOSFET channel field 

2b MOSFET source field 
2c MOSFET drain field 
2d MOSFET gate oxide 

3 Embedding Oxide Film by Scaling 

4 Protection-from -Light Layer 

5 Insulating Layer 

6 Gate Electrode 

7 1st Inter layer Film 



8 Drain Electrode 

9 Source Electrode and Signal Line 

10 2nd Interlayer Film 

11 Up Protection-from-Light Layer 

12a Incident light from a substrate front-face side 
12b Carry out incidence from a substrate front 
face, and it is reflective sushi **** with a support 
substrate. 

12c Incident light from a substrate rear face 

13 Photoresist Mask 

14 Hydrogen Ion Beam 

15 Hydrogen Ion Layer Driven in into .Silicon 
Substrate 

16 Silicon Substrate 

17 Porosity Silicon Layer 

19 Pixel Electrode 

20 Single Crystal Silicon Substrate 

21 Data-Line Drive Circuit 

22 Gate Line Drive Circuit 

23 Input Circuit 

24 Timing Control Circuit 

26 Pad Field 

27 Display Pixel Field 

30 Liquid Crystal Panel 

31 Liquid Crystal Panel Component Substrate 

32 Transparence Substrate 

33 Counterelectrode 

34 Liquid Crystal Layer 

35 Sealant 
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